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7 - f'r if 7" > s /c tt f >; 5 >SI5»§* l > b 

^7-tf7'y:^©,f -tiaKjg^gtl. B*«f';5y>© 

SEB«M'-(!tgtcife^sn*fc©<!:a«-i*e>n> a 
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• I I 

K-. H0-. HO-P-0-. HO-P-0-P-0-. 

1 I I 
oil OH OH 
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HO-P-O-P-O-P-O- 
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4. ^b^W«:-7'<;U3n-c:i>S5?4'U;i-?K«-fiJSC 




5 

^mu. 'eormin«O35p6*^U0O,OO0$'r©ll!K* 

^tm^^om^ 1 tciBtgo^-^ ho 

5. mmmt^ti^m^ti^mrM$mmi^t6^^ 

6. ^-M^^/d:r^NStSt1t<t>ft^MK:v-<;L'$*it:iri 
t ^ FCDffiCD 7 -<;u ? c ^ ^cl ^-Sill^: ^j:-r V ^ 

vt^ Y^mmh^^tmMmciiii^ti:h'ptsi< ^ 30 

7. ^k^KjK:7'<;i'5:hrt^S;j^U3?i'U^5^KK^ 
^ F'C$»'SiHri^ff^(D®ffl 1 ^IBiSO+ ho 

8. mt^m^v^)\^^tix\.>^7r>^}^^\y:t^Y\t^>' 

ho 

9. ^t^wcc^-<;i'3tirc^s:i<';5f i'Urt^K&Jr 40 

^hnn^m^m^owm 1 (ciBtK©^ h. 

10. W.si4t^m^mviiv 4 ^{t^ti^hf^m 
i^^if#©®H9 ccis*sa)4^ y ho 

1 1. g^sig^b^gK3^^^^x>1fYA^^^f#i^F^«0 
©H9^e:iBiE<D+-> h. 

12. Sr3X>if>f AW^r^ >fO/^X73:>f h. 7 50 



1$fF2 8 25 0 90 
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^F. FTf^^^^i^^^i'U^^ F. 

^ Frr^>e^;?i?u:*'^FKh;^7x>r h. nx>if^ 

AA.fy F + >^Jl/*:^7x-Y h. 7"h7>'^>f 

->F. fcJ:i:^TX3ji.e'v5'Te^F*^6^c^gfj5p6iitR 

13. iSfb^Wtc^-<ji/$fi'ri^'£»7}<V5c^ru^^F(i 
^y^yt!v^vhb< 6 n e Si of t^a55^3&^ 

ir>i>b< \t^timti^SE^\a^i>ti^i> b < u^ou 

14. Ksi(rffc^ai»«4U-hS^3!r>e»)5:^i($i*^* 

^x^mwo^v ho 

16. a=ix>if>f Ati^r^ >t'nj};;<:7x-f h. 7 
7tr>^y5fi'U:t^ F, :7'7b'>rf'->^?5:5?u:i- 
^F. xn^:f5 FT7=->i^Ki^U:t^F. 
5 Fr7':^>i^5?i'U:f^F3^X:7x^ h. rix>tf>< 
AA.fy F4^e^JU7^X7x-^ h. ^VvJ^^ 

Fa7:t V ^ri'TVF. 3x>if-f ABx,,y;i<-f c'i'r 

inm^m^<Dmmii^tm<o^v he 

IKHSKoC^^^-y ho 

1 8 . i^ns^a^wr^^ y K Ftjr®«« 
imwm\^imo)^v h, 

1 9 . ^zmm&^mt^^^ ^)%^ ^ f«-ocd 

ll<!:Lro[>if<y7":t=^i^y#5f i'U^^Fi. ^(Dmt 

itciemo^ry h. 

20. nmi\m^xm^bxwmi\t^(oiL^wm. 

iir^n-S^S^fS^cDffiK 1 Cci23ScD=^^ 7 ho 
tm<D^v ho 

2 2. Ksma^^r^tOiE-orastt^^cDicctRg 

^t^M^m^omm 1 cciatgo^^ v ho 

2 3. wmmt^<D^tcO:^)\^i)^mhtixi.^^wm^ 

F)!i^@S$nrii>5»!f$g*M*a?l5ffllCCi2tScr> 

ho 

2 4. ^ott3o»j?xjuk:HS$nt:ti^gzaiftt»ig* 
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ho 

2 5. ^mmt^v:^=^vmm.^fitcMuri^m^ 
2 6. mm\tii'7 7.wm,^tifcmvhhmni^o 

2 9 . mmmt »; X 5^ u >s«r * 6i$i*tt3jc© 

11 1 ^iEigCD+ 2r 

3 1. SS*t«'fe;un->^S*trA-S!|#i*a^6Dffiffli 

3 2. iSS^t«^hn-fe;bn-;^Stt-rfe-5.?$itil*(D 20 

3 4. i^SM(3:x?f<4^i^3;/d3:xi}^:^i/aESSWt?$>S 
JRf^IS^^^H 1 CciBiSo^ ho 
3 5. iSSW«-e©^ffi(cM^fco< «aS3txri=»s 
r ^ -/s^wr-SJ^Fitif^RcoffiH 1 tciatsco^ v h« 
3 6. ^swi-eo±(D:Mtcmi^$nrtr^S]S:»-7-m«s 

^offiH 1 ^^m>^ vv. 30 
3 7. ^swi-mi8«>L<ttzifijfi«j§^^-r^^y 

giFW*cDKi8itciais©+^ ho 

3 8 . g[SW«-ecD^fficc?fj^ $ n/c -i; X )\,0m *> u < 

ho 

hmm^oim i k:ibis<d+ h . so 
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4 1. aSWW^^*¥^C3t3(i^®®^-SCCjiL-CC^-£.!^ 

^-mwm 1 k^igo^^ h . 

4 2. wmmu^M^^w^my.'^^^\j<\tr>\t. 

Ut^ F0-ocDlfl«M^]8cl*ttC9{b:^etj(C7-c;l.$n 

r c> y p5 ^ u t ^ FT* ^*:>«> 0 < ttS—^oiicD 
— :>C052 5? ixrt ^ h-RS»i oro^Hasittoft^Wcc^ 

CC^|g(D4^^ ho 

4 3. aSWW:(/7X^a^W0. 
O^-y F, 

4 4. iSSmtS?g:^^;^^M^WO. ^:^/^>C^ffitC 

7x^ffl^c«T 5 ^mim-^i^ b < litm^^tixK^^^ 

nn^<Dmm i fc^^ay^^ y h , 

4 5. mmmommmb. &mmtr.mn^vdf^^ 

JC@^LT:teO. arS8fl;j<y ^i'UiT^FcO^'i^CD- 
otJ^^ttOib^WCC ^ S tar I i S ^ ^ ^ F 
r*>«>7&^^/c«^fi(^5? 9^ FfiEt^t bX^mkSi 

\t(oit^mu.v^)i':^riXK>hyii^utf'Yf>^htj:^. 

F3sfc«5? ^i^tf- Y{t±M<or.mmiR^ciii>xmi^ 
:^7^^^<Dmi^tfc\tim^mtiibmk'r%^^^m 
^^^-^mf^m^^mmi (^c^mo^y ho 

m*. St^Xf^^(CfcC>T{iSWtC-fi|Myzf5?^U 
F^/c«^y Ki? F3&ifllSW$/d3:rag9<DtC 

^ F^fc&J^p i; K ^ F©^ tcr)-otd:iJpI^fi 

$ C> -5 K 5; U :t ^ F*> 6 i^: 6 iRFl^ ll*0®H i 
CcgElS©=^^ h, 

4 7. ai/Xf'At3:'^?x;l'. ot^. 4(5J:i:;S 

fbrj:mtf>hmmxi>6^¥fm^<D^mma^n<D=^ 
4 8. K+^hij^Kssi^em ^«s»j^^ffi. 



(5) 
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49. ^mim. mi^-^icmMittcit>mit$ti 
sns-^?:^^ iifcfttc^aiRs <T,/caeiBj®*^ 

!i2:R^5^^<i#?:^W^a C i «c J: o TSite^lH 
©-^KiK^^iScWttoib^WCc^-^Jt/S tiri>S!j< U 
3?i'U;j-9^F'7'a-^:?'4©ra(crarfi}ig*JjgfiSSn^.c 20 
t % tJ5£-r S C 4 A> <c S C i 4 T * jSR § nfc 

iie!B5g©#?i%tJS-r*:^. 
«©:&?*. 

5 2 . K^Bii«¥S??«:^ii-C*5^ilFlS«©tBffl50tc 
iBi8©:^S. 

5 3 . gE^ffi«y?7X«H-CS)i!|#i*^gil*©ffiiB5«CiS 

5 4. teaffi«*7xaE'c*'5. e-s:iii«ji©jie 
«5Mtta«ffiK:i9:wf.*x/t'5*;i'tcS5£-ti-6n. 30 
*sK-fiiS«lji©«e«5S<tK;K 5t u 1 5^ K - 
:/©ra©-a«)i©3fe^*>0 < WtbfeiJSOfcftfcjt 
*if-n%®fl-r S J: 9 «<:-ti-6n.S!|*itit*©®H50K:ffi 

5 5. »-«»«Jg©jEe^4»^^SC«itjte«JSi 
©H©K:iS«®4i. {b^WK:5'^;i/$nr(,iS!i<';j? 

©*& 

5 6. gEjie®^©-ffill[<bg[#HS(IJtt©{t^{C7'< 40 

jSfJfiE©*^ffltt*'; 3? i' F7"n-:^±K:^^6n 
S^b^7'<;l'i©3 >:/u 4? ;^®J^*S«c<i; 0 b 

<!:A5U*-5«^!&^e.!i.2>!lfi^it^©ffiEi50{CiBlS©:& 

5 7 . Kae^M©-SiKt»#]iitlitt©^b^6«jK:^'< 
^I/$nrt,»S:l<i;3? U:t-^ K::^a-:?'i©ziai«j@}^ 
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S'fb^fl'jv'^JKcj: or^^T'u i'X-K3>7'u i. 

i'X?:^K^iS^ftl!L/te^b^e!jfcb< WeilWtC^ 
<b^|ac-rSSi©g)tt^&«)it6rc tKJ: ^T^b^ 

ffi«:?g6*>Kt S C t K: J: •3tfton6i^i*it3R©©H50 

58. r.mm.^\.<\tzLmm^mi^. *>b<«S! 

©-^I i ^NS!cl4tt®f b^tfjtc ji/ 3 tin > s 

hfe?^tSML/cB#{b^igl£*> L- < ttfeSJ^-fbt^-rS 

e.*>{c-r5CiK:j:ori!iISS*i*«Fi«fi8sR©fSH5o«: 
taiS©:^. 

59, g[+i/-na:^©»«E%we.*>(c-r*ci«. ^ 

©©HssfclBK©:^^. 

6 0. K+U-FKII©i?a*?l6*iK:-r-5C<bB. gE 

u - h stii*s=<= u - h i e)itb/cB#feiaa:fb% 
©«SBS8{ciaK©:&at. 

.6 1 . m&mmitit^ws(^i^v < itib&euiicsmsti 

- F K^©a%^'r sit fFif^oasffleotiiffiig©:)^ 
& 

6 2 . ^/lM*^^■c^,>5 i,lltonSBg)ERWSasj*©iS 

•rz><it<Dm^hnmmo>\t^i^\cv^AHix\.^i, 

•a5Ci-gE'fb=¥:W«c5'<Jl'3nri»S:^a-:?'B-?-© 
*(c{b^a!j«:-7'c;i'Snri^45?j'U:i-^ F?:WL. S 
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>S^*^t/> B.B' . tfcitB' <D\,^-ftiipifi-:f')> 
-ffigCCjS-^Sn. B.B' . ttcUB" (Dl^f 

m»mi$m> c i ©w*5^«c < i 3 momfum^ 

^:*L/. -eL/rminiiOAi^ilifJlOO.OOOS-CCOSJS* 

6 4. K^MS«a»t^®. Ai'^t^ffi, mm 
y A 'yj 5? X 6 ^j: s - s an 2,1^1^= 

«-r5^^aW14©{t^W«:7--^;u stir i»S 7"n t 
X-CH2 




'J > S /c« 7 - -f r if >©Bf . B {iKT- > $f<:« 

7'rif:?'';>©hf-fil[gjcig-&§n. B*it'j5y>© 

gEB«N'-CiSK:iB^3<aSfe©<b«S-t*en. A 
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a^<*. t fctttm- RNVN 'J ^. F *{cmAn it,titc 

t®-C* S:i>& < t 3 ffl©^Jl^^*>6 !&: SSP^^S 
f^MUBtAtij^t^tjimitcmi^L. hOBtfi 

L B*t 7 -T'r^-:r <} >-c*tit3^iR«^7'r if >; 
>©7-{4g{c^sn. ^o-rtL/BJisi^y 

i^S-t*?)^, *l/rx.vteJ:y:z©S'?a 

10 0 0 0 

' t I 

H-, H0-, HO-P-0-. H0-P-0-P-O-, 
I I I 

OH OH OH 

0 0 0 

1 I I 

HO-P-O-P-O-P-0- 
I I I 
OH OH OH 
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®{c@^snrt,»*i^[jieDr«©rfi^jsjp^*«iwr 

6 6. *t{c:^j:5-StftDNA;B5SK:5[tLr/>-<:^y F^b 
S*iT<,>SS«3>::^U^> i'X4Wr5> 

K:^MS#2.te&®m 

• gEaESl3>:?-Uy i;XiK<b^S®i©S)l4K:j;»3?| 
40 *ScsnfBi(**/c{*«g?St|){coi^ttfi#it.r^tb. 

m^Mb x^is.m s -s^t A©#a. 

50 S^3>7-U?l'X«:St?SStt±t£:jfe«:MS4. feU< 
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6 8. mit^mcy^)VitlXi.^^^^^)^PUt9\=itt 

6 9. mt^^^'y^)^^^tiXi.^^yr^V^^ut^\' 
X -CH2 




y Z 
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H0-, HO-P-0-, HO-P-0-P-0-. 
OH OH Oil 

0 0 0 
t t I 
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OH OH OH 
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^mt^it^x^immmmie&^iimo^. 

^n^Bf&b. ^bxmmm^^wc^ii^m^tbx^ 
ibtifc-mm^tj:tmmm^T>m.-mi^i>b < [m 

m^r^:^m^mfjkbxi.^^. mmm^^wc^^i^tf^ 
i>b<{m^t^c(oj:^(zbxm^^tiit~mm^rj: 

-'fij^fhmmiti^mm&mw(Dr.mmMi>b<^tiim 

(omomi^t bxmf&^titcr.mim(D»mt^(m^ 
mti^bxmmjm(DU&^j;::j^/tfc{m^imm 

tc\m':fxi--f0J:^tj:^Mm^^^^)\^^tiXi,>6'f 

(Prcw:,Natl.Acad.Sci.,USA.Vol.78,No.ll,p.6 
632- 6637, 1981, IX^) igi$n/'cP.R,Lanper,A.A.Wald 
ropfcJ;i:fD.C.Ward(Ci;Offe5tt^4dli'C«. 7'))\^7i 

>ifS^^W«:/r tf y = i^v^scDC - 5 
Ftii«K§WtctJ[)NAte<fcafRNA/-l< y ^ ^— fe'o^atcst 

50 bx{mmmj:mmx^6. istt<3[)i^^^>gft (=^^a 
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asccj^ u-c sotju i>b< tt^tiOT) U 5f i' 

anv*;^ T-i'Ur, :^af^^ >A©???iTtctei,>-c lo 

l^3^?>7■^;^<tsnrl^^>* >; 5? u:*-5^ K©!Rfik* 
sttHB-en ^*s!^s©DNAte J: c;RNAa^©«i^i ISIS 

©fc&©Wfflrj:iKfaf4©* -5 ^'■n -T-r* 2. C i ^im 
Lro*. ^l»©ig«*S!^fl=ffliiS4'T?*SiSa& 

^n^t^calg^■^•©5|5S!^^BBIi^255,223^=S:#M©c 
i. gE!|$^fflliBCctei>-CH±iEi6stt©£l*sg3n^$n. 

X-CH2 
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A:l3:7'T-«f:/y>©tf -figCCig^Sn. Bj&Sf'My 
>©^. ^BBl«f-ttg{Cig^3nSfe©ijSS-a-^ 

n. Att*{b^*!r^«ta©y!KM. 7=:t=t^'>u 

«W«C <!:©tH*iiJ>^j:< i 3 ffl©g^ll^3!P6«ca 

>r*nt*aB«^:?''j >© 8 -ffigtcs-^. u b 

0 0 0 

' I I 

H-, H0-. HO-P-0:-. I-IO-P-0-P-0-, 
\ I I 

Oil OH OH 

0 0 0 

1 I I 

HO-P-O-P-O-P-0- 
i I I 

OH OH OH 

C0«3g©®fflK:'aS3nS{k^©^ 

*»6%-5{b^lltt-o©a ^ >^^*Stf:Ali 

e^f^V L < «-f 5V t :t >-C* S : -e L-C B« t 

JKS<^wni8iS255,233^aX'>:©liji%WT*^t^ 
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40 
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c c tc B ams^oc -figtc^twwKte^ s nfc:/ y 
>, 7-7^rif:/y>Sfc«ty 5j;'>g|5^?:^L. b 
saiT'yvsfcttT -frif:/y >©B#, B«gEs''y 

>©^, ^BtttetN'-ttgK^^^tl.SfcCiJiS-ti 

50 p>n. Ait:^it^i)irM$mm<D<)^^m. t^^+j/ 
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mm^ti^iib <{t/^bx&,m^ti. ^tbx^tiSLf^ 

>\t^tbx^mtj:i^ox$>^\dmi>. fv^i^v, 
m^^^v^^—astttbxmntict^tyfbmtbi^h 

(0X$>%. ffi< bx^^':/^)i^}tt$)6^X{t^mx;if>6 
7 - T^Tif >; >«-en^ti5 - 1/ < « 7 -fi[gtc^ 

A\vpfii<t^^momm.i-^^b. ^bx^% 
btf^bM^tjim^mmm^nr^x^mw. 

^bnh^^':f7'>^^tictxh^^^^bx\.^h\i^tf^t£ 
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OH 



0 
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-CH = CH-CH. -NH-teJ;c; 



hWLm^^immtifcm^W^bX'^^^)^'f^ K^cJ:-6 

< ^D^nfcr s ym^iym<o\,^toti^ h<o hmm lx^ 
B^^msL^nhiPh-^h\iC^^m'^b\.^ctx^h. r 



-CH = CH-CH, -0-CH, -CH-CH, -NH- 



ht-^LfJiifih^Bm\^^hn^bXCCKmi^tl^>it^ 

mmw5mtc(o^in\c\mbxK^t^\.\ 
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OH 

-t^xtim^^n-o h(DXh hctum^^t^ti 

FFy*>C7x>f h.5' -T^t+i^l^^ff^i^Ut^F-^e 
y;^;^7x>r h,5' -7':t4^V';jJ<5?i7U:^-^Ft?;^X 
7x^F.5' -7':*- + ^>y^K^i^U^^FH;^X7x 

:t=^^>^»;;J<5?5'Ut^F3' P^Sr&tf. 



0 0 0 

1 I 1 

HO-P-O'P-O-P-0- 
1 I I 
OH OH OH 



50 



(13) !|t^2 8 2 5 0 9 0 

25 26 

-CH = CH-CH, -NH- 4>L<(± 

-CH = CH-CH, -0-CH, -CH-CH, -NH- 

I 

OH 

•€-LTB*5'f7'>;l'feL<{3;->h"»-C*acOif'f >^ * biJ>Ltj:ifif). Cdcm^^^tiitl^V -t 

ffi-a-6ns-fl5Ji^fiS:&ffia±taKtfeit-i*6ns (j.L. a]. feb<ttr>;ji'- (3-r5>'-2--'N-f kci+ 

Ruthte«fci:JfD.E.Berqstroiii,].Orq,Cheni. ,43,2870,1978; 10 1 --fatfJU) X-f Jl/ [NACE] ®J;5^cl|-^r 

D.E.Bergstromtej:i:fM.K.Ogawa,J.Amer.Cheni.Soc.ar)0,8 5 >WS6S%WT5* U7 ^ >=S:ffll,>SC i*51t{C||$ 

lD6,1978:te<tC;c.F.Biqqe,P.Ka1aritris,J.R.Deck*Jj: l^l^CiAiBttSn. ■€-Ur^:t ^ >tt01J;i« 
CXM. P.Mertes,J.Aner.Cheni.Soc. 102, 2033, 19804*J;) * 

+ + 

NH2 NH2 
I I 
-CH2NH2+R-C-OR—- CH2NHCR 

0 
I 

R-C 0 
\ I 
0-^-CH2NHCR 

--CH2NH2+R-C 
I 

0 

• 0 0 

CNOCR-H.-CH2NHCR 

I 

0 

S 

-CH2NH2+R-N=C = S->-CH2NHCNHR 



(14) !tfi^^2 8 2 5 0 9 0 

27 28 

CH2NH2+ ^ — ^ R->-CH2NHCH2CHR 



mno^M^Ofc^^. NHS- XX 

^mmjo:>^^m^K'ir^fc^o:>u.mt\^xm\^^^n^ct 

')^xh mm hct trntmnxh h ^ . 
w^v^^miBm^^i^i^mimxh^. 

tfL\t\i y 5 i^xo 5 b < tir^'; -><Di -fig 

ma^^oj: ^^c^ ^ F(j«FS L < Aliens 



^mm^(o-mii)^mx^h. fctMt\^t^>kt\m 
im\t^)^^^^ut'^Y<D¥imtf^mynt. 3' ,4' p 

20 :^-^>^r;l^'fb FS«:ig^3-tf-5ytJ&Ccfflii-&c<i:d5 
p :/tc y ex' 3 c i tii*-5 tr & 5 ^ o 

F y 5^ > 4> L < «X = y > ^ 4 dPy rTP^ 

-eL/rdPvrTP(c.t^x;^';;Mb$n. ^xi^rm^ 

47T-i^^/J^^i/;MbS^^fflc>■roNAEt3r5->'^'^ f 
40 n+i/jrf^;i/ixFi^> (5HMC) {c^;l/3-x^{^JinU. 
;^o-cu d^^>^-X(^t^®c J: ■orx^' y -x>^/•r 
jiv-'\i\^m\i^Xm0^^^W.^iLtfxh. i)^<bX 
50 ffiti^K^rm^tt-r/c i ^ e u vs^ri-- ;i/ 



(15) 



<^ff2 8 2 5 0 9 0 



29 



30 



*Si|t^mE!l»39i,440tt:tei,»T34'^ e)tir l> 2> J: 9 

P-S-B-Sig 

KiXf^;l/*^tf«l»Si5». S Biefc L/ < V 
*OieSa5»r*-?>. gE«^»ttM5? K*ir 20 

diJ?i'U*f-K©JS^K:»2' ,3' *5ii:?/$ft:«5' 

>*>b<tt7'';>©Ji^{cBssi5^©N9ag*>e) r - 

gEJ?i'U*9=-K®SSBSP^5'{Cft^^6nS. 

ftA^M^Tsc <!:Asw*.5j!pfe b < B-eneflaJsaEJE 

felUi*Si{P«>b<«^E-©??44*«^e>n{#. •^-l/TSSSO 30 

:t?KP-s-B-si c)*ir aiiti»ji% & dna*. l < 
BR^w^>l/<BD^l^-R^lA'^'f v K©ct>«:i{i)ji*n 

-en6©±-c«^apii8K:^s. 

*|E?g{C3!p*>-5ffi©!^!^£-liJK 
Sig 

I 

P-S-B 

«:J:-5t:#Si-:JWe,ti5. 40 
*I%BJ .5 C©J:^i&5H'Ut5'FB';:l<5fi;U 

51- 5^ K <!: Lr!sai-?w etisr* 6 ^ . iS«^K§B^J«K 

{iliS8^©2' .3' fcj:0f/*ft:tt5' -{4gfcfe^# 
^(CB^iiSSft»©Nl{4afe L < ttN9(4g*> 6 1 ' ttS 



c©J:5i^c>?i'U:*-?'K 

Sig 
I 

P-S-B 

liS*L'<«SgS»©C' 2-{ilrgt)U<»SS|5^© 
C 3-fi:a«:il^L//csigfb^S|J»*wr*. 

Sig 

P-S-B 

cc«:p««sgep». SttjiiBm -eurBitJes 
^■Qhi. c<a6!^fe5?i'Ut5^FK:*ii,»T:. teP 

^«:bsSB^©3' fcJ:iyt/$/cB5' -ffiS«:lS^-& 
6n. K^?i'^:^•9^^•AS';^K5<^'^3^5^K©^i^^cB 

2' ,3' fe<fcc;/*fcB5' -fig{CiB^-a-6n*. g5 
^BB:?" > 0 < Bb* y $ i?>©i,>-rtij!pr* D . 
SBa5»*5 f >; 5 u < B:/ y ^©JS^KBiiEBSP 

^B£PiSP^©NlfirgfcL < BN9-(4g3!p6 1 ' -14g 

OH 

I 

-P-O-Sig 
{ 

0 

\mmmmi^v {ci^^-f*6nfc«^{cB^n@ft*Hi-^ 
*>*>L<B-e©#a*5»]e.nff. *i/r23;u<(Jte3? 

U t ?• K BWABDNA. RNAfe 1/ < Bim- RNVN V 
K©J: 5 !^j:rL^^jg«r^S!}< K©« 
'^ffiOiiSn^, •e-U-c*©tf«:c©J:5K:iX»)ji«li 

- s - B - sigK J: o-rgBasnfe u < Bjeas tiSI* 

8tfi5fi'U5j-? FB*/cSESi(jfb^S|5»BBS|J»*«rf' 
->fel/<BN'$teB2-T5ySttg©ti^. BSP^ 
dSi'T-^ t> L < BN* t, 0 < B4 - 7 5 -''S{4g©lS 
^. BSi5»!!i5i^hi/>®ii^{CBlf <>l/<«6-75y 
Sfil[g«Ctel»r B8B^{C^#ie^1fe.nSJ?i'b*9^ Y 

^tLTS6nfc^?i'U:i-5^ KB-enif**SM^T6 

b<B-e©??aA%i6tiff. -e-UT^yainjfiit?*'). r 

ai91fj§?r^1" SDI«Wfc L < BRNA(> L < BONA- R^IA'^ -f 
eiSiL/t. *i*?3«:7!P*>.5a'*©!|f»^j:5?i'U:i-9=- 



(16) 

31 

>r > ^ L < P - y 5 > ^> 1/ < « di'v Jl/O J: ^ ^ca* 

ctiim^. ^ti\mmt^^WL^^-:>xm\bn^co:> 

X ^ :^d:?a^^WSipSi5»^^t? ^ P 3}- 5^ K U < «jK 

^J4^tf C ttm^hii^t.fc\t:^W^n^nLX^'S.O 

tr r; > ACD J: ^ U ^ ^ XDcfc ^ 
SeS^i^^L-CCi ^^Hfc L < (J^ y f - ^ K <!: 
^i^-r U < ti ^ C 7j< V If ^ 



1ti^2 8 2 5 0 9 0 

32 

^s^^fc L < \mmp^^c^\.^xw^hb < \m 
^i>L<{tmm^ftvxm^-^mx^u>i^tj:6it 

5,223^^4c5tiriBtS$nTl^S55 d? F^tl^b 

*@iRFi^^ffig|^255,223^tCiBSg$nrC^-S{b^a5i5>« 
*^Wcd«f^/j:5? Fsiq^^*> L< mt^as^ 

tmm)^m^x;h^. bfct^-yx:^^m<o^!?\yt^ 

FCDSig^^^i L < mWU5^\t. *S1$ftHlMll255.2 
23^^CC^ ora-< e»nrt^-5 <t ^{C*ffl^$ilFffliSm25 
5.223-^5? FOB <h A i€ri(S^.^.iStC J: 

^5 n-c S J: ^> ^itS^p.s^j U < B as^tc^tWi^-^ 

#Ls?)6ns*>^> L < mtmihb < \tmm^irbx 
t^^^bi^bn^. ^mn¥^&mm255,22^ic^i>x 

*f£HjcD!it^^c5? d' u:*-^ Yomcmmtji^bx^m 

5?d'U:t^Fffiffi'C*S, *^J:^;^^:/n-:/(3:fig^B 
F(D-o^>L<tt-etiJ^:i±^^tf'r*6^o mtf 

I'cDmmhxm^t bxmm^nfcr.mmm^ 

{mm(fCj:^xm5 F*^6if^^l5oo^> b < 
t3x$>6'>. izmoM^tsit. mtb< \itimbfcy(^ 

i^t^l^mmt. *>ba>^n-::^cDi2{ic[)^d7ut^ F 

rii>b<\tmM^ti^^^vmi>b<\tm.<o^^(Di^(D 

:t^FC[>-o«>L<«^nfet±. mtb<\trptj:<th 
'/0'-':/tpoyiput^\'<Db'-^-iim^cnbXi6isJ:^ 
-^(D^rnj: %^Vir=^Y ^^tsXh 6 ^ o 



(17) 
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mmmtiim2S5,22m. 1982^8^ 23s wbi© 

C©J:^«::<a--?'«|SISfel/<«fiia3n^'< 
^MtS*tt®{b^Wfc 5 § tiT I » a-ail?:a-r DMA 

■2)?^fij|*tt©{b^wa^'<;i'KJ;-5-r«^tti$ns-cft6 30 
^. gE:/D-:/©«fiSK:*ji,»Tffll>f,ns^^St«1f©^t 

it. BmstiifU:f<)'j K©^ai©fca>K:^j|Jife^ 

T $ -H^© J: ^ ?c$x{*iB^BS«^Wfclttt©{t^WK: 7 
1/ < W^^ilJ^WtcifJ^t S*af#S^fiS?Bl©BSRW4fi2 



!^i^2 8 2 5 0 9 0 

34 

i6!tS*tt©ft^«7-<;KCi|g^$ n-S, 

a-r /c}i5fis$ti.5.i:s«igtti©^ssfci*tt©<t 

^7'<;i'©ISia«:£oT#fflrA0. *>i5^cf6©* 
ffiffl, «^ A tf$&5$7 - U ? >© 5 >'j:llfS^SgS©v- 
■ci>Sfi©fk^W*j<fci://Sfc{j!aaffjv-j!7-©€6ffl 

F© J: ^ um^ tbxj&^t n 5 -stf(«s*w-r s 

ne>=&t)/i:6-r/c©(CEUSA^*fflt>*C t*iS*L. 

rniv^mmtih. *»9g©llffi«:fei,>r«. StfB«^ 
xstt L < ti^ffi© J: ^ {cS?B^fSt*r* S 

Xj^^zTV V F'fb3n-Cl>.5t^^tf:y7XS#©i^^c 

msiiViKWii. bx(oc<oj:^tj:mim^nmfm& 

9,841#. 113,715,278^. ^3,949,064#. 114,001,583 
114,059,685^, IS4,120,945-^teJ:afif4,280,992 
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tmwm hh< tj^^-r ^ct^i. -^xmm 
mt^hmmmm^mt^hxmiit^^oxhh. mm 

K^^tt L r pH^£:$rJ3 .45CC L/c:^> V - T 5 :/n 

^^tl. ^^L.T^:^^X^B«±feV^>^?SiiKj45'C 30 
(Djasr 2 3 ^raiSM-t^ L e6 6 ti C <!: k: J: o T >f 

H.*5j:D^Filbert,A.M.C0 rjSftH^ v h 
^*fT5^^?LM:^/^Xj . ^^^CfcCfSm Vol.XX 
Xiv,S^?^^b(DjSftlB?a5:Part B,pp.59- 72,W.B.]akobv 40 

MStl^o m«>'^i^f'y t7T-i^T4 DNA{i7T-t^ 
T4AM82 [44-62-.] CC<fc orjSS^^tlTC^^E.coli CR63 

tl5« $/c]iSWf4(DDNACJ ['H] dATPCC^5JS^S!ll?(C 50 



1#i^2 8 2 5 0 9 0 

36 

<t o T $ h ^ U r 7 r - ^ A 5^ Df*v5i $ V J U h 

5 u ^ >(D<i: 5 i^^ffeo^«:s>iff 6n 0 < \mm n 

5o «FtC:3>;^:^/^*';>A [Con A] m^^tl^bX^Oii^ 
Q/ml(Dt«ST2.0M NaCl4i«:fel>rpJS{t*lfUft?)6tl 

5^V-^^?S?S*rFrK*f^ag3^;l'i:t'C. PH9.2 

-c. aK37'CCcteur6o^Hcon A^:7;i/:tU'fe-r>-f 
^J^tt^ri'-Y tms^b^hctiiC^-^xm^-^ti 

±gHcZ)C:<i:< bXmS&^intciivXmM\ttf)X^^l^)V 

-So C(D:S?£r«i^;l/n>>;HbDNA[T4 DMA] *>L<« 
^^i/;U:3^>;HbDm [fPMSJKDNA] Wioo;/ Igp^-CH 

15-30$^^. wmwi\tmmipfi^\jx^9:>^-':f\t?^ 

S- Mg'V-Cv^T- [lOOnM Na- K - PQ. .pH6.5,15QnM N 
[lmq/ml:^?g(Z)100/i K &&^r3Q^. ^iS] . DNAO?? 

SCon A [O.lMj/ml PBS- Mc}*v^'^7t-] ;&5t9:A3tl 
fc, Saeo^a, Wm\m^^i^i^hX'^^:^-':r\t 

^ a - :/cr)E^aCC^br PBS • Mp* * >'N' :? r ^cficD 

^•^ji/SnTC^^ciiCbn AioaniT&iSA^^i:^. gsrso 
tcj:^r-r-rr8fcii$tircdn a35p6i«$*i/co 

T5f— fe'i&S$fj:l>BSAfC*5C>ri00/i icp-co.oos^ 

{4] . ^LX^^:^-':f\tW&X3Q9^®^'>^:>-^'<l^ 

my^tlfc, 0.15M NaOiCcfc-S^T^iSfeliOa (c^d^^j: 

[0.2M-r:=-yv^-;l't}iA^^ hci:?^:;:;^/^;:^^^^ h 
0.ljnM,pH6.5] i)^WsM^htl^bX 3> 

ittsrcxeo^mm^tifc. wmmmt^m.^AomMm 

v-- ^^cDi.aniJ&^Jfl-r 5 c i tc J: -9 rt^JS^Ufi?) 
fc<t C^^^jU 3 V jHb S n3^j:c ^DNA:/&5Sii4{ b:^/^ x^^^ 



(19) 

37 

i(m\iRfL^^^^^i)K Con AO^h L < «Con A<tff4^ 

ffisKcm^&^t? ^ :x - :/;5i^ ^ t^m^SI i ^ b is ^ , 

l^CDS. gE^;x-:/«42'C'C90-12053'rai00Mg(D3- 
f-'f >y^ffi [SQ^^^UAT 5 F. 5XSSC.100AZ ggSfS 10 

Tdna. o.2%^f<ytr->ii/fn'j F>,o.iF7>f ^>x- 
lDo,o.2%BSAfcJ:^y^o.o5%sDs] (cJ:orSEa^ti/co 

>sn/co m^mm^^fi^LX9':^-':f\t?^S'm 

^ ^ - 5 n^'jrCi:^^ t/;Hb3 

or>{b^¥:W7^;UO!8:flI=S:^/cO Ui^^>. Con A<!:SJ£ 

Wc-r Jl/ a jWbDf^ n - <b L r ffl I i S ±iBK 
lg|ic*sc^r, ibl^U^-S^W^/ct^^^v^-^^^b^n 

j^cfi^n-Sc e:t^>*iS[m::/a-:;^cD^MitlM©^b^ 

:^tw^\Lm^'t^i^^\j<\tm^^^th(ox. s 
t ^ > ^ 5 n T t » e Dwv:/ n - :/ i T 

- :f ^ > - T Jl/:^ y 7 T 5r — fefO^ttOgS^n > 

at* fcf ^ > ^ 3 tin i S n - c i ^ 
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y ^ u >^BcD J: ^fji^f'yx^v ^mm^m hxm 
mm^imhxmfL\t-mM:tj:'rmi^tifc\yt\ 

0 < {«ftKI*tt(Dfb^W«:^^;u$ti-cc>^,:/n- 
:/^>L<t3:g[DNA7'p-:/^^^f>'^-^:/y FdnacoJ:^ 

j}< y X 5^ U ^^S^c^-r ^ DNA^g^fe b < 

s ^mkmimm^mc^r^xmrn^fmrhctiicx 

y5^> (PPL) i^^hmmoim^^t^. 
iii^cciji^r. e:^-^>{b$ti/ccNAtJ^ttsn^Lr 

«itL2si)6n'5o S^$tiA:b-CNA(Da«r;U*yt> 
X 7 T ^ — if i :3 > U V i' j£r0jS L/t: ^•V'+'iS- 

i^:^- ^ >ta»*j J: i^=^^ts - "^^^mimm^mm 

5 ^7^ELISAX+ + :^-4ffll^T405n^ltcrM^I^tl 
Ci^pJ6e''j:6La&. 'eb"Ce:t^>>fb©gS^«S^ 

IB $ ti/c<fc ^ y ;^ ^ u >Stc^^ 5 n/ciiSDOiSil 
rtf*:)n/c, ■f>^^-KD>i^;L'A7$ F:^^5r + >^^>'^* 

rci^>^n->^A5:T^8ti{bJti/cDNAJCM^>^y F{bS 

n/Co Cn6«B-T7=>^-2-DNAfcJ:i:frDNA-C*^ 



C20) 
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(Dm) ^;j<i;:^^U>R:^Jjn-rsC6{3:M^-^/cffi© lo 
\:^:^^^)lit^nx\.>rJ:i.^{mtao^nU^-V ::K^uym 

(^i^bxmi^titc. ^m.m>b<^tmt^mti 
rj:f)^^fco 3rcx3Q^. mm. 2mm. smi. m 
^bx-mm(0'{y^:x-<^iyB><D^k. i«mn- 

Xi.>6\mmmm%tj:<^i^^:^ti. ^<D^(Cj:o 

xi^^^jimm-^mmf^^tw-m^^uiE'r^c tf)m 20 

»:7x;KiFi1ipssoniHombv<D:^ffi [Biochem 3.120 215 

(1970) ] ^ffiurm$n/co 

%mm^x7QXficmm^tifc. mrm. m^:^Mto. 

^i^V-f ^ VhJ:U^Viy^a^^iy)Vij)\^^t>'{ S Fi 
ri;^p;^;i/t-;UAr 5 F*^SJcE3-ii--^LT-^v7'afc- 

o.l^a3®v-5^^ [o.4nii] (fCWM^tifc. comm^^ 
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bfc. 

+t^{SBio^'c^a-r s c <b u < \mmmi^<o±: 

fiCmii>ct(>c^^X[m<Dm^i>b<iit. :mit<Dm 

tif^mbxisi^^tiho mt^:^^xfcj:t;7j<yx^u 

w/v] (OJ:'>rj:^M(D:r.7r^^-ymmmXiJ'7>^i>b<U 
3j< U X ^ U >^ffl;£:*[LS*r ^ C <b &C cfc -9 T ^<D±COC)KA 

(om^hb<uT-mitu:mbx^B:^ti^. cn6x:j< 

(x5(y-;V) 3!»53/CCDaSr^.J%-ti-e»n. ^ 

nw:j:-:.r;tp< bx!im^ritcmm±^c^>')T^ Fm^ 
«^M^^^-So cn6^ffi«pH9.5taTCc*jc>r*^ 

tifc. 

f^A^^} V ^\t':fxi-rf(0)k.'^^b<\tmmm.o 

t'^^vthi^^b<\tm%'^^ic^Km\.^^nm%tisL 

tEpJtg-c*^. (F) iJ^ife^^'ra^'n 

r^r>-^^■/^-y^^tf/^>f:/'; FDNA*>L<t^ffe(?>ii 



C21) 8 2 5 0 9 0 

41 42 

tXi I 



^ n ^ if V 

m % 

3 - 0 - y ^/^7^;^^V^-t^ y 
p-^hP7x^>^ d;>^7x-h 2Na. 

3 - ( p --'M Ko + X7*->'^ ) 7'o 

2, 2'-T;^/-';>-3-J:?^^>^^T/y>^ 
XA^?^sXgi( ABTS ) 

-7x-=i^>'-;^T5 V 2HC^ 

p-^i^y^yuOF) 

3, 3'-;^;»<f-^;i-4^-y-<>'c;v>v 

3-^^A-2 — *^yv*i-TV^)y ^^^V^yy 

fi-l>-iiyi^ Yy^f-M 0--hti7x=^ fi-D'Hy^Yy^yfyy 
iryi/rT-^-.;*^4*i/^— fef ABTS 



G2) ^1*2 8 25 090 

43 44 

^ B * ^* V (71^ M His ) 

2.2'— :^>f--n'-3-'M KD*-y-2 -:^-7^ = «J K 

a: + A^a3(P) 

5 ~7*D 4 n a - 3 v h'V A'jhJt? * - h 
+ ^h^yiji'i., ^Hb bt. 

2 *-^57:^ r/i/a. H2O2 + •;>7$>'-^y-:>v>x 

H2O2 + ^ h 5;^^-iv^>'i>-;^'i^ 

AS-LC + -'M^hUs^ h B Jfi 

h-^i--AS - Bl - B - 0 h t'^^i^K 

+ DBN J® 



T^»;:^^^l 11373 ::.a-3-i? 

x;l/Av^-;^^, Xl-y-h 80,42 
-72 



(72)1^^^ ^^Ts x>r^. i^3>;:^F> 

h 95 

(72)Jfe?g# .f-. 1^U>r'x;l'K 

;^hy-h 39 -Y- 

X h 250 



!^i*2 8 2 5 0 9 0 

C^tfB] 1^ (1 99 9) 6^2B 

132 8 2 50 90^ 
[SfiiH] TOl 0¥ (1 998) 9,^1 IB 
[!|$iMl;«^fB3 ¥^10^ ( 1 998) 1 1^183 

[^m^m ^mimi 0-b 4 

[UliilS#l!|#ISSBS5 9-14 1 65 

[ITESt] fi5feB^««:-3*Ti2©jl0^3i:4iTEf 

C12Q V68 
[FI] 
C12Q 1/68 A 

[fa] siJiffi©i*jo 
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